no	NITROGEN COMPOUNDS
At the same time it may be pointed out that a heat treatment will sometimes
apparently improve a powder, and may actually do so if volatile catalysts alone
are in question.
Stability must be carefully tested at regular intervals during storage.    Special additions are
j	frequently made during manufacture for the purpose of removing incipient acidity.    Aniline, for
example, is added to ballistue in Italy, and diphenylamine, which is used in France, acts not only
as a so-called "stabiliser," but as an indicator, owing to the change in colour produced by nitrogen
oxides.    These additions, however, delay deterioration under adverse storage conditions for a short
J	time only.
j	The composition of a few smokeless powders will be found in the appendix.
j	The writer of the article desires to acknowledge his indebtedness to the following
\	works :—
"The  Manufacture of Explosives," by the  late   Oscar  Guttmann, F.I.C.    Whittaker &
|	Co., 1895.
f	"Twenty Years' Progress in Explosives," by the same author.    1909.
1	"A Handbook of Modern Explosives," by M. Eissler.    Crosby Lockwood & Son, 1897.
"Nitro-Explosives," by P. Gerald  Sanford, F.I.C., F.C.S.     Crosby  Lockwood  &  Son,
'	2nd edition, 1906.
j	"Die Explosivstoffe,"—"Nitroglyzerin und Dynamit" (1908), " Ammonsalpetersprengstoffe"
>	(1909), " Chloratsprengstoffe " (1910); by Or Richard Escales.    Veit & Co., Leipzig.
j	"New Methods of Testing Explosives," by C. E. Bichel.    Charles Griffin & Co. Ltd., 1905
'	Dr Damrner's "Chemische Technologic der Neuzeit."    Article on " Explosivstoffe " by Dr
1	Richard Escales.    Ferdinand Enke, 1910.
Allen's "Commercial Organic Analysis," new edition. Article by A. Marshall, F.I.C.,
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Observations on the Testing of Explosives
All materials used in the manufacture of explosives must conform to rigid specifications, which
are framed with a view to obtaining a uniform supply free from matters which would affect injuriously
both safe and economical working and stability, chemical and physical, of the finished product.
The proximate ingredients of an explosive mixture are subjected to a searching examination
before the process of incorporation takes place, and the homogeneous mixture obtained is afterwards
tested with regard to (l) proximate composition, (2) chemical stability, (3) capacity for retaining
original physical properties under conditions more adverse than those likely to be encountered during
storage or shipment, (4) mechanical energy, (5) safety under working conditions, e.g., sensitiveness
to shock and friction and liability to ignite mixtures of air and coal-gas, into which sample cartridges
are fired.
It is impossible to do more than indicate briefly a few of the more important points connected
with the first two tests. For full details the larger works must be consulted.
Proximate Analysis.—Moisture and residual solvent, in the case of nitro-glycerine explosives,
are determined by Marshall's modification of L. W. Dupre^s method (L. W. Dupre*, Chemiker
Zeititng, 540, 1901, and Marshall, Joiirn. Soc. Chem. Ind., 154, 1904). P. V. Dupre' (Analyst,
1906, 31, 213) estimates water in the volatile matter by passing it through a layer of calcium carbide
and measuring the acetylene generated.
Other Constituents.—2 g. of the sample, weighed out into a folded filter paper, are extracted
with ether (sp. gr. 0.720) in a Soxhlet apparatus. The extract may contain nitro-glycerine, resin,
•camphor, sulphur, mineral jelly, or paraffin. In the case of cordite the nitro-glycerine and mineral
jelly thus extracted are separated by repeated digestion with aqueous methyl alcohol (80 parts by
volume of absolute methyl alcohol to 20 parts by volume of water), which leaves the mineral jelly
undissolved. The contents of the filter paper are now extracted with water, and the residue left on
evaporating the aqueous solution is examined for ammonium nitrate, potassium chlorate, barium
)	nitrate, and soluble combustible substances. In the insoluble residue aluminium is determined by
I	dissolving it in hydrochloric acid and precipitating it from solution as hydrate. Extraction with
acetone will remove nitro-celluloses. The different kinds of carbon may be distinguished in the
residue by their behaviour on heating. Wood fibre is recognised by the microscope and by the
presence of tannin in an extract, due to bark and nut-galls. Sulphur is transformed into sulphate
by oxidation with nitre and potassium chlorate.
Nitro-glycerine, before being used as an ingredient of an explosive mixture, is tested with regard
to (i) percentage of nitrogen, (2) alkalinity, (3) moisture, and (4) stability. A direct method of
estimating the percentage of nitro-glycerine (usually determined by difference) in an explosive mixture
is that of Silberrad, Phillips, and Merriman (fourn. Soc. Chem. Ind.y 25, 628).

